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1. ABSTRACT
This work is a preliminary study of the use of a free game-engine as a tool to build and to navigate in virtual
environments, with a good degree of realism, for virtual simulations of evacuation from building and risk zones.
To achieve this goal, some adjustments in the game engine have been implemented. A real building with four
floors, consisting of some rooms with furniture and people, has been virtually implemented. Simulations of
simple different evacuation scenarios have been performed, measuring the total time spent in each case. The
measured times have been compared with their corresponding real evacuation times, measured in the real
building. The first results have demonstrated that the virtual environment building with the free game engine is
capable to reproduce the real situation with a satisfactory level. However, it is important to emphasize that such
virtual simulations serve only as an aid in the planning of real evacuation simulations, and as such must never
substitute the later.
1. INTRODUCTION
The decision planning during any emergency or high risk level condition, can be better done
if previous simulations are carried out.
Evacuation planning from a building requires training of the personnel involved, considering
diverse hypothetical accidents’ scenarios.
Virtual Reality technology can be applied in diverse areas, for simulations and training of real
and hypothetical environments [1], with a great degree of realism, avoiding real risks inherent
to the real activities.
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2. VIRTUAL REALITY
Virtual Reality started when, after the Second World War, the United States Air Force started
development of flight simulators. Currently, virtual reality is applied to many diverse areas,
and at each day new applications are covered with this technology. Among the advantages of
virtual reality, one can cite ergonomic studies, maintenance and digital training.
Virtual reality is a term used to describe technologies that allow the sensitive integration
between the user and the computer, aiming to give the participant the sensation of presence in
the virtual world. In general, an immersive and interactive experience in three-dimensional
computer generated images in real-time is achieved.
Virtual reality can also be characterized by the coexistence of three basic ideas: interactivity,
immersion and involvement [2]. Immersion is related to the sensation of being within the
environment, interaction is the environment’s response capability to user’s actions in real
time, and the involvement idea is related to the degree of user’s motivation with the activity.
Then, systems can be classified as immersive or non-immersive.
In general, immersive virtual reality makes use of head-mounted displays, or projection
rooms. In these types of systems, it is necessary very powerful hardware to produce images
for real-time virtual environments, in order to guarantee the immersion sensation.
On the other hand, non-immersive virtual reality does not need specific hardware, therefore
the users can use conventional computers and simple interfaces, as monitors, keyboards and
mouses, to interact with the virtual environment.
3. METHODOLOGY
The methodology adopted in this work has involved the use and adaptation of a game engine
[3], to simulate virtually buildings and nuclear plants, to aid evacuation planning.
During the modeling stage, the buildings’ physical dimensions have been strictly considered,
and also kept proportional to avatar’s dimensions. Through modifications in the game
engine’s source code, a timer has been added, to count time spent during the evacuation
process. Also, it has also been reprogrammed, in the source code, avatar’s collision area and
velocity, to reproduce fairly the human movements.
4. RESULTS
To validate the proposed project, first a game engine has been used and adapted to model
virtually the internal and external parts of a real building of flour floors, with diverse rooms
with furniture and people – the building of Divisão de Instrumentação e Confiabilidade
Humana, of Instituto de Engenharia Nuclear (DICH/IEN). Figure 1 shows a preliminary
modeling of this building.
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Figure 1. Virtual modeling of DICH/IEN building.
As shown in Fig. 2, some simple evacuation simulations that have been performed in this
virtual environment, simulating the total time spent for each scenario. Finally, these
simulated times have been compared to times measured in corresponding real evacuations,
performed in the real building with personnel from DICH/IEN.
Figure 2. Virtual simulation of DICH/IEN building.
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5. CONCLUSIONS
The times simulated in the virtual environment have been compared with time spent in
evacuations performed in the real environment. The first results demonstrate that the virtual
environment, made with the game engine, was capable to simulate the real environment in a
satisfactory way. It is important, though, to emphasize that virtual simulations are aimed only
to aid evacuation planning, and as such do not substitute real simulations.
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